Abstract. Inhibitors of epidermal growth factor receptor (EGFR), including tyrosine kinase inhibitors (TKIs), present significant clinical benefits in the treatment of non-small cell lung cancer (NSCLC), particularly in patients with an EGFR mutation. However, TKI treatment also results in unwanted cutaneous toxic side effects, such as a skin rash. Eyelash trichomegaly is rarely reported as a side effect; however, it causes cosmetic issues or eyeball irritation in patients, which may result in the early termination of TKI treatment. Therefore, although TKI-induced eyelash trichomegaly is rare, it should be considered carefully by lung cancer physicians. The present study reported a case of erlotinib-induced eyelash trichomegaly in a 65-year-old Chinese female patient suffering from NSCLC with an EGFR mutation. To the best of our knowledge, this is the first reported case of erlotinib-induced trichomegaly in a Chinese patient.
Introduction
Lung cancer is a leading cause of cancer-associated mortality worldwide (1) . Targeted therapy has been developed and is widely used for the treatment of non-small cell lung cancer (NSCLC), particularly in patients harboring an activating epidermal growth factor receptor (EGFR) mutation (2) . The IRESSA Pan-Asia Study trial found that patients with sensitizing EGFR mutations who received gefitinib had increased progression-free survival (24.9%) when compared with patients treated with carboplatin-paclitaxel (6.7%), as well as an increased response rate (71.2 vs. 47.3%) (3) . Based on these results, the Food and Drug Administration (FDA) approved erlotinib for the treatment of patients with locally advanced or metastatic NSCLC after progression on at least one prior chemotherapy regimen. With the wide use of EGFR tyrosine kinase inhibitors (TKIs) in patients with NSCLC, an increasing number of side effects have been observed, including skin rash, diarrhea, stomatitis and eyelash trichomegaly (4, 5) . The adverse events most frequently reported by erlotinib-treated patients are rash (56.0%) and diarrhea (62.0%) (6) . Although erlotinib exhibits a number of side effects, it presents significant clinical benefits in the treatment of non-small cell lung cancer (NSCLC), particularly in patients with an EGFR mutation (6) . Recently, the FDA approved the use of erlotinib as first-line therapy in patients with exon 19 deletions or exon 21 (L858R) substitution mutations (6) . Eyelash trichomegaly, which was first identified by Gray et al (7) in 1944, is characterized by the increased length, thickness, stiffness, curling and pigmentation of the eyelashes. EGFR TKI-associated eyelash trichomegaly has been rarely reported and its incidence remains unknown (4) . In this study, a Chinese female patient with NSCLC that developed eyelash trichomegaly following the administration of erlotinib is presented. To the best our knowledge, this is the first case of trichomegaly associated with erlotinib treatment to be reported in the literature. As lung cancer physicians administer EGFR TKIs with increasing frequency, this untoward effect requires attention.
Case report
In May 2011, a 65-year-old Chinese female with no history of smoking presented at the Second People's Hospital of Yibin (Yibin, China) with isolated coughing that had persisted for several months. A chest computed tomography (CT) scan revealed a 2.8x3 cm mass on the upper lobe of the right lung and widespread bilateral pulmonary nodules consistent with metastases ( Fig. 1A and B) . A bone scan revealed the presence of multiple metastases (pelvis and spine). However, no evidence of metastases was detected in a brain magnetic resonance imaging scan. Subsequently, a CT-guided fine-needle aspirate biopsy of the lung lesion was performed. Immunohistology revealed that the tumor cells were positive for cytokeratin 7, thyroid transcription factor 1,
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A case report and literature review Fig. 1C and D) . During the 6-month erlotinib treatment, the patient experienced a moderate rash on her face, chest and back, which was treated with topical clindamycin. In addition, after 5 months of treatment, the patient's eyelashes were overgrowing, showing increased length and thickness (trichomegaly) which caused visual disturbance, and necessitated trimming (Fig. 2) . Despite the initial response to erlotinib, an assessment performed in November 2011 revealed progression of the cancer and, after approximately 2 weeks, the patient succumbed to the disease.
The current study was approved by the Ethics Committee of The Second People's Hospital of Yibin. Written informed consent was obtained from the patient's family.
Discussion
Eyelash trichomegaly is defined as the increased length, thickness, stiffness, curling and pigmentation of the eyelashes (7). This condition was initially identified in patients with certain congenital syndromes, including the Oliver-McFarlane syndrome (8), Cornelia de Lange syndrome (9) or familial hypertrichosis (10) . Acquired trichomegaly is also associated with specific drugs (11, 12) and other diseases, including vernal keratoconjunctivitis and atopic dermatitis (13, 14) . However, eyelash trichomegaly is not a drug-limiting side effect.
Recently, with the wide use of erlotinib in NSCLC patients, an increased number of cutaneous adverse effects, including acneiform rash or pruritus, have been observed (6) . Erlotinib-associated eyelash trichomegaly has been reported only in a small number of case reports (4, 5, (15) (16) (17) . To the best of our knowledge, erlotinib-induced trichomegaly has not been previously reported in Chinese patients. Additionally, the pathogenesis of these symptoms associated with the administration of erlotinib is largely unknown. A previous study 
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proposed that systemic inhibition of EGFRs with erlotinib not only affects the apoptosis and proliferation of cancerous cells, but is also able to affect the progression of hair follicles from the anagen to the telogen phase (18) . This leads to an aberrant anagen phase and subsequently to abnormal hair growth (18) , which can stimulate the formation of a disorganized hair follicles. The EGFR, a transmembrane glycoprotein, is a member of the tyrosine kinase growth factor receptor family (19) and is expressed in the vast majority of patients with NSCLC. The most common EGFR mutations in patients with NSCLC include a deletion in exon 19 (E19del) and a mutation in exon 21 (L858R) (20) ; these two mutations are predictive of the NSCLC patient response and survival following EGFR TKI treatment (21, 22) . A prospective head-to-head phase 3 study has demonstrated an overall response rate of 83% with a median progression-free survival of 13.1 months following first-line erlotinib therapy in Chinese patients with advanced NSCLC, who have tumor harboring an activating EGFR mutation (exon 19 deletion, 52%; L858R mutation, 48%) (23) . In addition, other factors, such as the cutaneous rash severity, have been established as positive predictive markers of the clinical benefits following treatment (24) . Similarly, the patient of the current study presented an activating mutation (L858R) in exon 21 and experienced a moderate rash on her face, chest and back; however, the patient did not present similar progression-free survival benefits. Considering the present case along with similar cases previously reported in the literature (5, 16, 25) led to several interesting observations. Patients who manifested trichomegaly also exhibited a poor progression-free survival (3-7 months), and disease progression occurred after 1-3 months of trichomegaly. Therefore, eyelash trichomegaly may correlate with the resistance of lung cancer to EGFR inhibitors.
Although trichomegaly is not a drug-limiting side effect, it can obscure vision and has been reported to cause corneal problems, including erosions (26) , irritation (15, 26) , infection and ulcers (17) . Trimming and epilation of the elongated eyelashes are the most common and safe therapeutic options used by patients experiencing drug-associated eyelash trichomegaly (4, 15, 17, 26) . In conclusion, trichomegaly is a rare, EGFR TKI-associated effect. Oncologists should be aware of this potential sequela, for which referral to an ophthalmologist or dermatologist may be helpful.
